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(54) Recording and reproducing device and recording and reproducing method 



(57) Audio DjF blocks containing audio data and vid- 
eo OIF blocks containing video data are extracted by an 
audio/vidoo extracting unit (1) and respectively record- 
ed In separate storage areas of an HDD (10) System 
data and audio auxiliary data arc extracted by a system 
data reconstruction unit (A) and thereafter recorded In a 



system data storage area of the HDD (1 0) together with 
frame information generated by h frame information 
generating unit (7). The respective data items are re* 
corded in these separate areas, wiilletne audio auxiliary 
data Is recorded together with the system data, and 
therefore It is e&ey to rewrite the data during an editing 
operation 
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Description 

BACKGROUND OF THE INVENTION 

1 Field of the Invention 

[0001] The present Invention relates to a recording 
and reproducing device and a recording end reproduc- 
ing method for recording and reproducing video and au- 
dio signals in the DV format In a disk recording m odium 
such as a hard disc 

2 Description of the Related Art 

[0002] VCRa having built-in cameras have been in 
widespread use as recording and reproducing devices 
for recording and reproducing video and audio signals 
In the DV format Since video signals are compressed 
by an Intra-f ramo encoding schsme in video and audio 
signals In accordance with this DV format. It Is easy to 
make editing the respective frames For the meantime, 
however, the Information compression efficiency is low 
so that the resulting data amount per unit time tends to 
be large. 

[0003] On tho other hand, hard disk recorders and 
DVD recorders making use of a dictc recording m odium 
such as a hard disk, an optical disc and the liko have 
been widely used as devices for recording and repro- 
ducing video and audio signals which are encoded and 
compressed In accordance with the MPEG (Movinn Pic- 
ture Experts Group) scheme The video and audio sig- 
nals in the MPEG format have beon processed by an 
Inter-frame compression encoding scheme and there- 
fore the information compression efficiency la high re- 
sulting In a smaller data amount per unit time Accord- 
ingly, In most of stationary lype recording and reproduc- 
ing devices designed for recording and reproducing 
broadcast programs st home, the MPEG format is em- 
ployed as a scheme for compressing and encoding vid- 
oo and audio signals 

[0004] In this manner, at Ihe present, while the DV for- 
mat has prevailed for recording and reproducing video 
and audio signals in video cameras, the MPEG format 
has prevailed for recording and reproducing video and 
audio signals In stationary lype recording and reproduc- 
ing devices There arc Increasing demands forth© abil- 
ity to make use of a stationary recording and reproduc- 
ing device for reproducing video and audio signals 
which are recorded by a video camera and copied to a 
stationary recording and reproducing device, end the 
ability to edit those video and audio signals by making 
use of the stationary recording and reproducing device 
[0OQ5] In order to meet the demands, there are 
emerging stationary recording and reproducing devices 
capable of converting video and audio sign ais transmit* 
ted from a video camera through a digital interface such 
as I EE Et 394 into corresponding video and audio sig- 
nals in tho MPEG format for recording, as disclosed in 



Japanese Patent Published Application No 
200 1 -94921 

[0006] Nevertheless, in the case where video and au- 
dio slgnafcs In tho DV format are converted Into video 
5 and audio signals in tho MPEG format, while tho storage 
capacity required for recording the video and audio sig- 
nals can bo saved, there is a problem that It is difficult 
to edit the video and audio signals in frame and impos- 
sible to perform a postrccording process 
io [0007] Contrary to this, It can be considered to record 
a DIF stream without conversion of video and audio sig- 
nals, which are transmitted from a video camera in the 
DV format, Into video and aucfio signals in the MPEG 
format However, the date structure of video and audio 
fff signals in the form of a DIF stream is not optimized for 
receding on a disc, and theref ore there is a problem that 
R Is Impossible to uniformly manage the system infor- 
mation, resulting in complicated processes when per- 
forming a postrecording process and so forth 

SUMMARY OF THE INVENTION 

[0008] Taking into consideration tho above problems, 
an object of the present invention te to provide a record* 
Ing and reproducing device and a recording and repro- 
ducing mot hod wherein, when recording video and au- 
dio signals In the DV format on a disk recording medium, 
the video and audio signals are converted In advance 
in a format suitable for recording on the disk 
[0009] In order to accomplish the above described ob- 
jects, there is provided a recording and reproducing 
method device: an extracting unit for extracting audio 
data and video data in DIF blocks from an incoming dif 
stream; a data reconstruction unit for extracting system 
data in Dl F blocks from the DIF stream, extracting audio 
auxiliary data and reconstructing system data from the 
extracted data, as reconstructed system data, by elimi- 
nating unnecessary data from the extracted data; a re- 
cording and reproducing unit for receding and reproduc- 
ing the audio data as extracted by the extracting unit. 
Ihe video data as extracted by the extracting unit and 
the system data as reconstructed by the data recon- 
struction unit respectively in an audio data area, a video 
data area and a system data area, which are separately 
allocated in a recording medium, In units of a predeter- 
mined data amount; and a combining unit for replacing 
the audio auxiliary data contained in tho audio data by 
the audio auxiliary data contained in the reconstructed 
system data when combining the audio data, the video 
data and the reconstructed system data as reproduced 
by the recording and reproducing unit 
[001 0) in accordance with a preferred embodiment of 
the present invention, the recorcflng and reproducing de- 
vice further comprises: a frame orror detecting unit for 
detecting whether or not an error occurs in each frame 
in the DIF stream and outpmtfng a detection result as 
error information; an error information ombedding unit 
for embedding the orror information output from the 
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frame error detecting unil Into the reconstructed system 
data as part thereof; an error information detecting unit 
tor detecting the error information from the reconstruct- 
ed system data as reproduced by the recording and re- 
producing unit; and an error flag rewriting unit for rewrit- 
ing sn frame orrorfl&g In the DIP stream when a Trams 
error is detected by the error information detecting unit. 
[00111 ln accordance with a preferred embodiment of 
iho present invontlon, tho recording and reproducing 
unit stores and records tho reconstructed system data 
corresponding to one OIF sequence in the DIP stream 
in a single recording block of tho recording medium cor- 
responding to tho predetermined data amount 
(0012] Also, in order to accomplish the above de- 
scribed objects, there Is provided a recording and repro- 
ducing method comprising: extracting audio data and 
video data in DIP blocks from an Incoming DiF stream; 
extracting system data in DIF blocks from the DiF 
stream, extracting audio auxiliary data and reconstruct- 
ing system data from the extracted data, as reconstruct- 
ed system data, by eliminating unnecessary data from 
the extracted data; recodlng and reproducing tho audio 
data as extracted, tho video data as oxtractod and the 
system data as reconstructed respectively In an audio 
data area, a video data area and a system data area, 
which are a eparately allocated in a recording medium, 
in unite of a predetermined data amount; and replacing 
the audio auxiliary data contained in the audio data by 
tho audio auxiliary data contained in the reconstructed 
system data when combining the audio data, the video 
data and tho reconstructed system data as reproduced 
[0013] In accordance with a prof erred embodiment of 
tho present invention, the recording and reproducing 
method further comprises: detecting whether or not an 
error occurs in each frame In tho OIF stream and out- 
putting a dctoction result as error Information; embed- 
ding the error information as output Into the reconstruct- 
ed system data as part thereof; delecting the error in- 
formation from tho reconstructed system data as repro- 
duced; and rewriting an frame error flag In the DIF 
stream when a frame error is detected 
£001 4) In accordance with a preferred embodiment of 
tho present invention, tho reconstructed system data 
corresponding to One DIF sequence In the DIF stroam 
is stored and recorded in a single recording block of the 
recording medium corresponding to the predetermined 
data amount 

[0013] The nature, principle and utility of tho invention 
will become more apparent from tho following detailed 
description when read in conjunction with th a accompa- 
nying drawings 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] In tho accompanying drawings; 

Fig.1 Is s vfow showing the configuration or the re- 
cording system of a recording ond reproducing de- 



vice in accordance with an embodiment of the 
present Invention; 

Fig 2 IS a wew showing tho conf igurntion of tho re- 
producing system of the recording and reproducing 
» device In accordance with tho embodiment of the 
present invention: 

Fig .3 is a diagram showing tho structure of ona 
frame of the video and audio signals output from a 
625/30 system (S2S lines and 30 frames per sco- 
re ond) 

Rg.4 is a diagram showing the structure of one DIF 
sequence; 

Fig 5 is a diagram showing the structure of one au- 
dio DIP block; 

f $ Figs AA and 6B are views for explaining the alloca- 
tion of sectors ol audio DIF block© wherein Fig 6A 
shows the data of tho audio data corresponding to 
one DIF sequence and Fig 08 shows the data of the 
audio data correspondng to five DIF soquonces; 

zo Fig 7 is a diagram showing an audio signal format; 
Flg.dA Is a view showing the detailed configuration 
of the data extracted by a system date reconstruc- 
tion unit; 

Pig 8B is a diagram showing tho data structure of 
£5 tho system data formed within a SO- RAM In units 
of 61 2 bytes; and 

Pig .9 is a diagram showing an examplo of frame In- 
formation as generated by the recording and repro- 
ducing device during e recording operation tn ac« 
30 cordance wrth the embodiment of the present Inven- 
tion 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 7] In the following description, an embodiment of 
me present Invention will be explained in accordance 
will) a preferred example 

[0018] Fig 1 is a view showing tho configuration of the 

*0 recording system of a recording and reproducing devico 
In accordance wirh an embodiment of the present Inven- 
tion Pig 2 is a view showing the configuration of the 
reproducing system of the rooording and reproducing 
device in accordance with the embodiment of the 

40 present Invontlon Incidentally, this embodiment as de- 
scribed here is a recording end reproducing device 
which serves to record, In a herd disk drive (HDD), video 
and audio signals In the DV format as transferred from 
an external apparatus as a DIF Biream and reproduce 

90 the video and audio signals from the HDD 

[0019] On the other hand, Fig 3 through Fig 5 are 
schematic views showing the data structure of a DIF 
stream Input to the recording and reproducing device in 
accordance with this embodiment, wherein Fig 3 shows 

55 the structure of one frame of the video and audio signals 
output from a 525/30 system (525 lines and 30 frames 
per second); Fig 4 shows the structure of one DIF se- 
quence of tho Stroam; and Ffg S shows tho structure of 
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ono audio DIF block containing iho Audio data of tho se- 
quence 

[0020] First, Iho data structure of tho DIF stream input 
to tho recording and reproducing device In accordance 
with this embodiment will bo expfai nod with reforonco to 
Fig 3 through Fig 5 One frame data output from a 
525/30 system Is composed of ten DIF sequences {0 to 
9), as Illustrated In Fig 3, each sequence being com- 
posed of date of 12,000 bytes 
[0021] One DIF sequence Is composed of 160 DIF 
blocks In total, each of which is 80 byte data, whotein 
the leading block of the DIF sequence is a header DIF 
block (HO); the next two blocks are sub-code Dl F blocks 
(SCO, SCI); tho further next three blocks are video aux- 
iliary DIF blocks (VAO to VA2); and the remaining 144 
blocks are audio DIF blocks (AO to A8) and video DIF 
blocks (VO to V1 34) As illustrated In Fig 4. after the vid- 
eo auxiliary DIF block (VA2), one audio DIF block Is in* 
sorted Just beforo each 15 video DIF blocks. 
[0022] Pie video data and the video auxiliary data are 
distributed and stored in the video auxiliary DIF blocks 
(VO to V134) and the video auxiliary DIF blocks (VAO to 
VA2) respectively However, the audio data and the au- 
dio auxiliary data are stored only in the audio Dl F blocks, 
as shown In Fig. 5, whlio thoro is provided no particular 
block for storing the audio auxiliary data corresponding 

to the video auxiliary DIF blocks tor storing the vldoo 
auxiliary data incidentally, within an audio DIF bfocK, 
the loading 3 bytes are used to store an ID; tho next 5 
bytes are used to store audio auxiliary data; tho remain- 
ing 72 bytes arc used to store audio data 
[0023] Although not shown in the figure, each of the 
data structures of the other DIF blocks than the audio 
DIF bfocK includes leading 3 bytes which is used to store 
en ID with which It is possible to identify tho type of the 
DIF block, the DIF sequence number, the DIF block 
number and so forth. 

[0024] Next, the configuration of tho rococflng system 
of tho recording and reproducing device in accordance 
with this ombodiment as shown In Fig 1 will be ex- 
plained. In the figure, numeral 1 designates an audio/ 
video extracting unit for detecting the ID of each DIF 
btock (Digital Interface Formal block) in an input DIF 
stroam and extracting audio DIF blocks andvideo DIF 
blocks from this DIF stream Numeral 2 designates an 
audio FIFO for storing tho eudlo DIF blocks es extracted 
by the audio/video extracting unit 1 Numeral 3 desig- 
nates a video FIFO for storing tho vidoo DIF blocks as 
extracted by the audio/video extracting unit 1 
[0025] Also, numeral 4 designates a system data re- 
construction unit for detecting the ID of each DIF block 
in tho Input DIF stream, extracting from this DIF stroam 
a header DIF block (HO), sub-code OIF blocks {SCO, 
SCI), video auxiliary DIF blocks (VAO to VA2) and audio 
DlF blocks (AO to A8) and reconstructing the data as 
extracted Numeral 5 designates a counter tor counting 
the number ot the DIF blocks as extracted by the system 
data reconstruction unit 4 separately for tho respective 
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DlF block types 

[0026] Furthermore, numeral 6 designates a frame or 
ror detecting unit for counting the number of the DIF 
blocks per frame in synchronism with strobo signals 

5 which oan be detected together with the DIF stream, end 
detecting an error In tho number of the DlF blocks Nu- 
meral 7 designates a frame Information generating unit 
for generating frame Infoimatlon on the basis of the 
count number counted by tho counter 5 and the error 

10 detecting result detected by the frame error detecting 
unit 6 

[0027] Still further, numeral 8 designates a system da- 
ta FIFO for storing the system data reconstructed by the 
system data reconstruction unit 4 and the Irame Infor- 

*s matlon as generated by tho frame Information generat- 
ing unit 7 Numeral 9 designates an SD-RAM for storing 
for storing the data sequentially read out respectively 
from the audio data FIFO 2, the video data FIFO 3 and 
the system date FIFOS Numeral 1 0 designates an HDD 

so 10 for writing the data read out from the SD-RAM 9 on 
a magnetic disk In sectors of 512 bytes 
[0026] Next, the operation of the receding eyetom of 
the recording and reproducing device will be explained 
When receiving the DiF stream as shown In Fig 4 from 

6 en external source, tho audloMdeo extracting unit 1 ex- 
tract audio DIF blocks (AO to A8) andvideo DIF blocks 
(VO to V1 34) from this Dl F stream, and outputs the audio 
DIF blocks (AO to AO) to tho audio FIFO 2 and the video 
DIF blocks (VO to V1 34) to the video Fl FO 3 respectively. 

30 [0029] The audio DIF blocks stored in the audio FIFO 
2 and the video DIF blocks stored in the video FIFO 3 
are transferred to the SD-RAM 9 respect (very in blocks 
When the data transferred from a plurality of DIF blocks 
are accumulated in the SD-RAM 9, the data Is road out 

SS from the SD-RAM 9 to the HDD 10 in units of 512 bytee 
in order to record the data In tho recording medium of 
the HDD 10 

[0030] Figs 6A and 6B aro views for explaining the da- 
ta of the Audio DIF block as stored in the HDD 10 through 

40 the audio FIFO 2 and the SD-RAM 9 Wherein Fig 6A 
shows the data ot the audio data corresponding to one 
DIF sequence and Fig 68 shows the data of the audio 
data corresponding to five OIF sequences In this case, 
ono DlF sequence contains nine audio DlF blocks in to- 

4s tal as described above and therefore all the blocks can- 
not be stored in one sector 

[0031] Six audio DIF blocks are thon stored in one 
sector. However, since the data amount of six audio DIF 
blocks is 80 x B (= 460) bytes which fs under 51 2 bytes 

90 Accordingly, the six audio OIF blocks is concatenated 
with stuffing data, totaling to 512 bytes, and then trans- 
ferred to the HDD 10 through the SD-RAM 9 - 
[0032] The remaining throe audio DIF blocks are 
stored in tho next Boctor together with Ihe leading three 

os audio DIF blocks ot the subsequent DIF sequence, while 
tho remaining six audio DIF blocks of tho subsequent 
DIF sequence are stored In the further next sector While 
the eudio DIF blocks of two DIF sequences can be 
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Stored in Ihreo sectors on the recording modiurn in this 
manner, olght fioctors on the recording medium are al- 
located to the audio OIF blocks ot each five DIF se- 
quences 

[0033] The oucflo DIF blocks oftor the til location of 
sectors arc stored In the recording medium ol the HDD 
10 The allocation of sectors is performed also to tho 
video DIF block for storing In the recording medium of 
tho HDD 1 o incidentally, there are allocated separate 
areas respective for storing audio data, video data and 
system data in order Ihnt the audio DIF blocks are stored 
In tho audio data storing area whilo tho video DIF blocks 
are stored in the video data storing area 
[0034] On the other hand, as Illustrated In Fig 7, the 
audio signal format of tho DV format Includes a 2-cnan- 
nel mode in which 16-bit II near quantization is performed 
at 4B kHz. 44 1 kHa or 32 kHz and a 4-channsl mode In 
which 12-bit non-JInaar quantization ia performed at 32 
kHz In the 2-ehannelmode, for example, the data of tho 
respective right and left channels are assigned respec- 
tively to the sequences 0 to 4 and the sequences 5 to 
9 On the other hand. In the 4-channel mode, the main 
data of the respective right And toft channels are as- 
signed to tho sequences 0 to 4 while the subordinate 
data of the respective right and feft channels are as- 
signed to the sequences S to 9 The audio DIF blocks 
of the sequences □ to 4 and tha audio DIF blocks of tho 
sequences 5 to 9 are stored in separate storage areas 
In the audio data storage area of the recording medium. 
[0035] On the other hand, the system data recon- 
struction unit 4 delects the IDs of the respective DIF 
blocks In the incoming DIF stream and extracts a header 
DIFblock (HO), sub-code DIF blocks (SCO. SC1). video 
auxiliary DIF blocks (VAO to VA2) and audio DIF blocks 
(AO to A8) The system data reconstruction unit 4 thon 
extracts only necessary data from the DIF blocks for re- 
cording in the recording medium of the HDD 10 
[0036) Fig 6A is a view showing the detailed configu- 
ration of tho data extracted by tho system data moon- 
st ruction unit 4 The data comprises the leading B bytes 
of the hoarier DIF block (HO), the leading 52 bytes of 
each of tho sub-code DIF blocks (SCO and SC1), and 
tho leading 8 bytes of eaoh of tho audio DIF blocks (AO 
to AS), i e , the 3 byte ID and the 5 byte audio auxiliary 
data as shown In Fig 5 The remaining 72 bytes of the 
header DIF block (HO) and tho remaining 28 bytes of 
each of tho subcode DlF blocks (SCO and SC1) are 
mainly reserved data and therefore not extracted 
[0037] On tho othor hand, with respect to the video 
auxiliary DIF blocks (VAO to VA2). ail the data of tho DIF 
blocks are extracted. The data items as extracted from 
each DIF block are grven serial numbers 2 to 1 5 with tho 
respective byte lengths In parentheses In Fig BA The 
data ae extracted ]e sequentially output to the system 
data FIFO e 

[0038] The counter 5 acrvea to count the number of 
tho DIF blocks as extracted by the system data recon- 
struction unit 4 separately for the respective DIF block 



8 

typos, and output the count numbers to the framo inform 
matron generating unrt 7 when each frame is counted 
up Also, the frame error detecting unit 6 sorves to count 
tho number of the DIF blocks in synchronism with atrobo 
5 signals which can be detected together with the DlF 
stream, and detect whether or not the number of the DiF 
blocks is norma) 

[0039] The framo information generating unit 7 gen- 
orates frame information as illustrated In Flg.g en tho 
10 basis of the detection result from tho trams error detect- 
ing unit 6 and the output signal from the counter 5, and 
outputs the frame information to tho system data FIFO 
8 The frame information as generated by the frame in- 
formation generating unit 7 as illustrated in Fig 9 is writ- 
is ten to tho system data FIFO B together with the extract- 
ed data ol the system data reconstruction unit 4 as illus- 
trated in Fig 8A At this time, the data outputting timing 
is suitably adjusted for tho system data reconstruction 
unit 4 and the frame information generating unit 7 in or- 
der that the image data as Illustrated in Fig 8B re formed 
If i the SD-RAM 9, to which data is output from the sys- 
tem data FIFO 8 in units of 80 bytoe 
[0040] Fig GB shows the data structure of the system 
data formed within tho SO-RAM 9 in units of 612 bytes 
Including an 8-byto leading data hem 1 which contains 
the frame information as generated by die frame infor- 
mation generating unit 7. The subsequent data Items 2 
to 16 are corresponding to the data items 2 to 18 as il- 
lustrated in Fig 8 A, whereas stuffing data Is inserted into 
the shaded portions in Fig 8B. 

[0041] Incidoritairy, Iho frame Information Is informa- 
tion which can bo generated from the entirety of each 
frame as described above and therefore generated only 
after receiving tho entirety of each frame Accordingly, 
In Fig SB, if the data Items 2 to 1 8 are extructod from 
the DIF sequenco 0 of a certain frame, the data Item 1 
indicates tho framo Information cf tho preceding frame. 
There Is no frame information to be added to tho system 
data of the DIF sequences 1 to 9 so that stuffing data is 
inserted to the data item 1 shown in Fig 86 wfth respect 
to the DIF sequences 1 to 9 

[0042] Then. 80 by to data is transferred from the sys- 
tem data FIFO 8 to the SD-FIAM 9 for six limes to trans- 
fer 480 byte data In total Incidentally, since tho not data 
amount to bo If ansf erred is under 80 bytes during the 
first, second and eixtb data transmission from the sys- 
tem data Fl FO 8 to the SD-RAM 9. stuffing dHta is added 
to the net data totaling to bo bytes 
[0043] Also, slnco tho total data amount of the data 
transmission for oix times is under 612 bytes, stuffing 
data of 32 bytes Is added to the data during the writing 
operation to the SD-RAM 9 in order that form 512 byre 
record Imago data The imago of record data as gener- 
ated in this manner is written to a system data storing 
area of the recording medium in tho HDD 10 
[0044] As described above, in accordance with the re- 
cording and reproducing device of this embodiment, au- 
dio DIF blocks and vidoo DIF blocks are extracted from 



20 



29 



30 



35 



40 



43 



60 



8 



PAGE 20/93 1 RCVD AT 12/21/2006 3:42:17 AM [Eastern Standard rone] 1 SVfcUSPTO-EFXRFM 1 DNIS:2738300 * CSiD:7039974517 1 DURATION (mn>ss): 35-54 



To: USPTO Page 21 of 93 



2006-12-21 08:42:07 (GMT) 



7039974517 From: Winston Hsu 



9 EP1432 2S2A2 10 



a DIF stream Incoming from an external souice and sep- 
arately recorded In the audio data recording area and 
I ho video data recording area respectively Further- 
more, the system data thereof Is recorded In mo system 
recording urea by adding the frame information afler re- 
construction 

[0045] NaXt, the Configuration of tho reproducing ays* 
tern of the recording and reproducing device lh accord- 
ance with this ombodimoni will bo oxplainod with refer- 
ence to Fig 2 In the figure, numeral 10 designates the 
HDD 10 for reading out audio DIF blocks and video DIF 
blocks together with system data from the rocordl ng me- 
dium in which the data Is rsenrcted Numeral 21 desig- 
nates an SD-F1AM to which data is written from the HDD 
10 In units of 512bytos 

[0046] Numoral 22 designates an audio data FIFO for 
storing audio OIF blocks which are read out from the 
SD-RAM 21 in blocks Numeral 23 designates a video 
FIFO for storing video DIF blocks which are road out 
from the SD-RAM 21 in blocks Numeral 24 designates 
a system data FIFO for storing system data which is 
read out from the SD-RAM 21 in units of 80 bytes 
[0047] Incidentally, while tho SD-RAM 21, tho audio 
FIFO 22, the video FIFO 23 and the system data FIFO 
24 are provided separately from those of the receding, 
system as shown in Fig 1 fn this case, it is also possible 
to share these memories between the receding system 
and the reproducing system. 

[0043] Furthermore, numeral 26 doeignatoe a frame 
information detecting unN for detecting frame Informa- 
tion as read from the system dais FIFO 24 Numeral 26 
designates a DIF stream generating unit for generating 
a DIF stream by combining audio DIF blocks as road 
from the audio FIFO 22, video DJF blocks as read from 
the video FIFO 23 and system data as reed from the 
system data FIFO 24 

[0049) in what follows, the operation of the reproduc- 
ing system of the recording and reproducing device in 
accordance wfth the present Invention wHJ bo explained 
When reproducing tho video and audio signals recorded 
In the recording medium of the HOD 10, the audio DIF 
blocks as read from the audio data recording area is out- 
put to tho audio FIFO 22 through tho SD-RAM 21 while 
the video Dl F blocks as read from the video data record- 
ing area is output to the video FIFO 23 through tho 
SD-RAM 21 . 

[0060] Also, the system data as read from the system 
data recording area is output to the system data FIFO 
24 throu^i the SD-RAM 21 The system data Is trans- 
ferred between the SD-RAM 21 end the system data 
FIFO 24 In units of BO bytes The frame Information de- 
• • tocting unit 25 detects frame information from the data 
as read from the syaiom data FIFO 24 and outputs tho 
detection result ol thio frame information to the DIF 
stream generating una 28 

[0051 ] First, on the basis of the data as read from the 
system data FIFO 24, tho DIF stream generating unit 28 
recovers a header DIP block (HO), sub code DIF blocks 



(SCO. SCI), and video auxiliary DIF blocks (VAO to VA2) 
corresponding to ono DIF sequence as shown in Fig 4 
[0032] Then, the audio DIF blocks as road from the 
audio FIFO 22 and the video DIF blocks as read from 
& the video FIFO 23 are arranged in order as shown In 
Fig 4, wherein the leading fl bytes, I e . the 3 byte ID and 
the 5 byte audio auxiliary data as shown In Ffg 5. of the 
respective audio DIF blocks (AO to A8) arc replaced by 
the data as road from the system data FIFO 24 That fa, 
to the dare hems 6 to 1 a as illustrated in Fig 8 are used to 
substitute for the leading 8 bytes of the respective a u dio 
DIF blocks (AO to A8) as road from Ihe audio FIFO 22 
to reconstruct a DIF sequence 
[0053] it no frame error la found as a result of dotoct- 
t* Ingframa information by the frame Information detecting 
unit 26, tho reconstructed DIF stream Is output, as it Is, 
to the external apparatus, an internal DV decoder and 
the like Contrary to this, it a frame error fs round, a ffag 
ts set to Indicate tho frame error In the DIF stream Ac- 
cordingly, after receiving this DIF stream, the internal 
decoder or the external apparatus can fix the error, for 
example, by concealing the erroneous frame with tho 
previous frame 

[0054] As described above, in accordance wit h the re- 
cording and reproducing device of this embodiment, au- 
dio data, video data and system data aro extracted re- 
spectively from a DIF stream and collectively recorded 
in dedicated areas provided for exclusive use In storing 
the respecth/o data . On tho othor hand, whilo tho loading 
8 bytes of each of the audio DIF blocks, I e , the 3 byte 
ID and the 5 byte audio auxiliary data aro redundantly 
recorded In both the audio data recording area and the 
system data recording area those recorded in the audio 
data recording area are overwritten with those recorded 
in the system data recording area when reproducing 
[0055] Accordingry, when the video and audio signals 
recorded in the recording medium of the HDD 10 are 
edited, the audio data, the video data and the system 
data can bo edited within tho rospeotivo areas and 
therefore it Is possible to simplify the editing procedure 
[0056] Also, when recording In the 4-channel mode 
as shewn In Fig 7 In accordance with the recording and 
reproducing device of this embodiment, the data of tho 
main two channels and the data of the subordinate two 
channels are recorded In separate areas Accordingly, 
for oxamplo. the subordinate two channels can be edit- 
od or dubbod by rewriting the data in the area, where 
the audio DIF blocks of these subordinate channels are 
recorded, and the audio auxiliary data, I o , the data 
items 8 to 1 6 ae shown in Fig 8B, and therefore It Is pos- 
sible to simplify the procedure Including a postrecording 

process . . . 

[0057] While a 525/30 system Is described In the 
above embodiment, the prosent invention can bo ap- 
plied also to a 625/25 system in tho case of a 825/25 
system (PAL: 625 lines and 60 fields per second): one 
frame contains 12 DIF sequences {0 to 11) totaling to 
tho data amount of 12,000 x 12 » 144.000 bytes How- 
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ever, the data structure of on© DIF sequence Is exactly 
identical to that as shown in Fig 4 and therefore the 
above description is applicable to the PAL case in regard 
to the extracting operation in the system data recon- 
struction unit 4 and the f ramo information generating op- * 
q ration In the framo information generating unit 7 
[005B] in accordance with the present Invention, au- 
dlo data, vldoo data and system data as extracted from 
a DIF stream are recorcted respectively in separate ar- 
eas of a recording medium, while video auxiliary data Is 'o 
recorded as part of the system data, and therefore it is 
possible lo simplify the editing procedure 
(0059] It should be understood that many modifica- 
tions and adaptations of the Invention will become ap- 
parent to those skilled in the art and It is Intended to en- " 
compass such obvious modifications and changes in 
the scope of the claims appended hereto 



Claims 20 

1„ A recording and reproducing device comprising: 



an extracting unit (1) for extracting audio data 
and video data In DIF blocks from en incoming 
OIF stream; 

a data reconstruction unit (4) for extracting sys- 
tem data In DIF blocks horn uaid OIF stream, 
extracting audio auxiliary data and reconstruct- 
ing system data from the extracted data, as re- so 
constructed system data, by eliminating unnec- 
essary data from the extracted data; 
a recording and reproducing unit (1 0) for reced- 
ing and reproducing said audio data as extract- 
ed by said extracting unit (1), said video data 
as extracted by said extracting unit (1 ) and said 
system data as reconstructed by said data re- 
construction unit (4) respectively in an audio 
data arse, a video data area and a system data 
area, Which are separately allocated in a re- 'to 
cording medium, in units of a predetermined 
data amount; and 

a combining una (26) for replacing said audio 
auxiliary dale contained in said audio data by 
said audio auxiliary data contained In said re- 5 
constructed system data when combining said 
audio data, cald video data and s&kJ recon- 
structed system data as reproduced by said re- 
cording and reproducing unit (1 o> 

so 

The recording and reproducing device as claimed 
in daim 1 further comprising: 

a frame error detecting unit (6) for detecting 
whether or not an error occurs In each frame In as 
said DIF stream and outpunlng a detection re- 
sult as error information; 
an orror Information embedding unit (7, a) for 



embedding the error Information output from 
said frame orror detecting unit (6) Into said re- 
constructed system data as part thereof: 
an error Information detecting unit (25) tor de- 
tecting said error information from said recon- 
structed system data as reproduced by said re- 
cording and reproducing unit (10); and 
an error flag rewriting unit (26) for rewriting an 
frame error flag in said DIF stream when a 
frame error is detected by said error Information 
detecting urut 

3. The recording and reproducing device as claimed 
in claim 1 wherein said recording and reproducing 
unit (10) stores and records said reconstructed sys- 
tem data corresponding to one DIF sequence in 
said DIF stream in a single recording block of said 
recording medium corresponding to said predeter- 
mined data amount 

4. A recording and reproducing method comprising: 

extracting audio data and video data In DIF 
blocks from an incoming DIF stream; 
extracting system data In DIF blocks from said 
DIP stream, extracting audio auxiliary data and 
reconstructing system dam from the extracted 
data, as reconstructed system data, by elimi- 
nating unnecessary data from the extracted da- 
ta; 

receding and reproducing said audio data as 
extracted, said video data as extracted and said 
system date as reconstructed respectively in an 
audio data area, a video data area and a sys- 
tem data area, which aro separately allocated 
In a recording medium, In units of a predeter- 
mined data amount; and 
replacing said audio auxiliary data contained in 
said audio data by said audio auxiliary data 
contained in said reconstructed system data 
when combining said audio data, said video da- 
ta and said reconstructed system data as re- 
produced 



The recording and reproducing method as claimed 
in olaim 1 further comprising: 

detecting whether or not an error occurs in each 
frame in said DIF stream and oulpuiu'ng a de- 
tection result as e nor information; 
embedding the error Information as output Into 
said reconstructed system data as partthoroof ; 
detecting said error information from said re- 
constructed system data as reproduced; and 
rewriting an frame error flag In saW DIF stream 
when a frame error is dotectoe 



6. The recording and reproducing method ae claimed 
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in cleirn 1 whuroin etikl reconstructed system data 
corresponding to one DIF soquonce in said DIF 
stream Is scored and recorded In o single recording 
block of seid recording medium corresponding to 
said predetermined data amount 
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